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RE: TSCA Section 8(e) Notification on Acetylfuran ‘ )
(When responding, please refer to JAB-97-101)

ATTN: TSCA Section 8(e) Coordinator

Great Lakes Chemical Corporation is submitting a Section 8(e) substantial risk
notification regarding an acute inhalation toxicity study in rats with 2-acetylfuran; CAS
Registry Number 1192-62-7. The following information was received for this methyl-
heteocyclic ketone on April 25, 1997 via a final report from our overseas operation in the
United Kingdom. A copy of the final report is enclosed.

The test article was administered by inhalation at chamber atmospheric mean
concentrations of 0.89, 1.76, or 2.32 mg/L. Length of exposure to the vapour generated
atmospheres was four (4) hours using a nose-only exposure system. The number of rats
used per exposure group was five males and five females of the Sprague Dawley CD
strain. In addition to the three four-hour exposure groups, a group of five males and five
females were exposed to the mean concentration of 2.38 mg/L for one hour. The animals
were observed for mortality and overt signs of toxicity at 30 minutes and/or hcurly <
intervals during the exposure, one hour after exposure termination, and subsequently once \
daily for the remainder of the 14-day study. The observation period was extended to 21 T
days for the surviving animals exposed to 2.38 and 2.32 mg/L. Individual body weights [T -4/
were recorded on study days 0, 7, and 14 or at time of death. Surviving animals that were.., :“fn?
extended to 21 days of observation were also weighted on Day 21. All animals were == ST
subjected to necropsy and a detailed macroscopic examination. )

Common clinical signs of toxicity during the study included hunched posture, pilo-
erection, gasping, laboured and noisy respiration, increased or decreased respiratory rate,
and red/brown staining around the eyes, nose, mouth, and ano-genital region. Other
findings noted during the study were wet fur, occasional sneezing, and red/brown staining
of the fur. Noted as systemic signs of toxicity were lethargy, ptosis, pallor of the
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extremities, dehydration and distended abdomen. Also observed were occasional/isolated
incidents of ataxia, chronic convulsions, tiptoe gait, chromodacryorrhoea, nasal discharge,
increased salivation, and corneal opacity. A number of these noted signs of toxicity
persisted throughout the study in all dose groups and were considered severe enough to
extend the observation period for another seven days (Day 21) of the surviving animals
exposed at 2.38 and 2.32 mg/L.

Bodyweight loss was observed in surviving animals from all dose groups during
week one (1) of the study. During week two (2), body weight gains had generally
recovered. There were, however, negligible gains noted in isolated females exposed at
2.38 mg/L and 2.32 mg/L. Bodyweight gains in all other surviving animals exhibited
recovery by either the end of the 14- or 21-day study period.

Animals that expired or were sacrificed in extremis during the study had lung
findings that included swelling, redness, pallor, and dark patches. Liver, spleen, and
kidney changes were also noted with similar findings that included darkening ar.d pallor.
Evidence of congestion, gaseous distention, and reddening in the gastro-intestinal tract
was noted as well.

Under the conditions of this study, the acute inhalation median lethal concentration
(LCso) for a one-hour exposure was reported to be greater than 2.38 mg/L, the maximum
attainable concentration. The acute inhalation median lethal concentration (L.Cso) for a
four-hours exposure was calculated to be 1.44 mg/L for male rats and 1.13 mg/L for
female rats.

If you have any questions, please feel free to contact me at (765) 497-6223.
Sincerely,

John A. Biesemeier
Regulatory Toxicologist
Regulatory Affairs

JAB/clw

Enclosure
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QUALITY ASSURANCE REPORT
The routine inspection of short term studies at Safepharm is carried out as a continuous
process designed to encompass all major phases of each study type once per month.
Dates of relevant monthly inspections are given below.
Date(s) of Inspection and Reporting:

09 December 1996

This report has been audited by Safepharm Quality Assurance Unit. It is considered to be
an accurate account of the data generated and of the procedures followed.

Date of Report Audit:

30 January 1997

J R Pateman\{Biol MiBiol
For Safepharm Quality Assurance Unit
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GLP COMPLIANCE STATEMENT

I, the undersigned, hereby declare that the objectives laid down in the protocecl were
achieved and as nothing cccurred to adversely affect the quality or integrity of the study,
| consider the data generated to be valid. This report fully and accurately reflects the

procedures used and data generated.

The work described was performed in compliance with the UK Principles of Good
Laboratory Practice (The United Kingdom Compliance Programme, Department of Health
1989). These Principles are in accordance with GLP standards published as OECD
Environment Monograph No. 45 (OCDE/GD(92)32); and are in conformity with, and
implement, the requirements of Directives 87/18/EEC and 88/320/EEC.

These international standards are acceptable to the United States Environmental Protection

Agency and Food and Drug Administration, and fulfil the requirements of 40 CFR Part
160, 40 CFR Part 792 and 21 CFR Part 58 (as amended).

S M Blagden FIAT
Study Director
for Safepharm Laboratories



o

SPL PROJECT NUMBER: 541/019
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I, the undersigned, hereby declare that the analytical data presented in this report were

compiled by me or under my supervision and that the results reported herein accurately

reflect the data obtained.

A ) Bartlett CChem MRSC
Head of Analytical Chemistry

Approved for issue:

...........................................................................

M P Blackwell BSc (Hons) FIAT

Head of Repeat Dose and Inhalation Toxicology
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SUMMARY
STUDY SPONSOR : GREAT LAKES FINE CHEMICALS
LIMITED
STUDY TITLE : ACUTE INHALATION TOXICITY

(NGSE ONLY) STUDY IN THE RAT

TEST MATERIAL : 2-ACETYLFURAN

1. A study was performed to assess the acute inhaiation toxicity of the test material,
as supplied, by exposing four groups of ten Sprague-Dawley CD strain rats (five
males and five females) to various concentrations of a vapour atmosphere. One
group of animals was exposed for one hour and three groups of animals were

exposed for four hours using a nose only exposure system.

The method used followed that described in the OECD Guidelines for Testing of
Chemicals (1981) No. 403 "Acute Inhalation Toxicity" referenced as Method B2 in
Commission Directive 92/69/EEC "Acute Toxicity - Inhalation" (which constitutes
Annex V of Council Directive 67/548/EEC).

2. The mean achieved atmosphere concentrations (determined analytically) were as
follows:
ATMOSPHERE CONCENTRATION
GROUP MEAN ACHIEVED STANDARD NOMINAL
NUMBER mg/l DEVIATION mg/l
1* 2.38 0.44 11.5
2# 2.32 0.38 1.5
a# 1.76 0.16 3.8
3# 0.89 0.08 1.5

* = one hour exposure # = four hour exposure
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The mortality data were summarised as follows:

MEAN ACHIEVED DEATHS
GROUP ATMOSPHERE
NUMBER CONCENTRATION MALE FEMALE TOTAL
(mg/l)
1* 2.38 1/5 0/5 1/10
2# 2.32 4/5 3/5 7/10
44 1.76 A 4/5 7/10
3# 0.89 0/5 1/5 1/10
* =~ one hour exposure # = four hour exposure

Clinical Observations

Common abnormalities noted during the study included wet fur, hunched posture,
pilo-erection, gasping, laboured and noisy respiration, increased or decreased
respiratory rate, occasional sneezing, red/brown staining around the eyes, snout,
mouth and ano-genital region and red/brown staining of the fuf. Signs of lethargy,
ptosis, pallor of the extremities, dehydration and distended abdomen were also
noted and there were occasional or isolated incidents of ataxia, clonic convulsions,
tiptoe gait, chromodacryorrhoea, nasal discharge, increased salivation and corneal
opacity. Signs of toxicity persisted throughout the study in all dose groups. The
severity of those seen on Day 14 in animals exposed to 2.38 mg/l for one hour or
2.32 mg/l for four hours was such that the observation period was extended to
twenty-one days. On Day 21 several animals from these two dose groups still
showed clinical abnormalities; signs of hunched posture, pilo-erection, decreased
respiratory rate, laboured respiration, occasional sneezing and red/brown staining
around snout were noted in two surviving animals exposed for four hours while in
those exposed for one hour abnormalities were confined to occasional sneezing

and an incident of red/brown staining around the snout.
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Bodyweight

Bodyweight loss or reduced bodyweight gain were observed in surviving animals
from all dose groups during Week 1 of the study. During Week 2 bodyweight gain
had generally recovered but negligible bodyweight gain was noted in isolated
females exposed to 2.38 mg/l (one hour), 2.32 mg/l (four hours) or 0.89 mg/l.

Bodyweight gain in all other surviving animals recovered by the end of the fourteen
or twenty-one day study period.

Necropsy

The animals that died or were killed in extremis during the study commonly
showed lung abnormalities at necropsy and these included swelling, abnormal
redness, pallor and dark patches. Liver changes were noted and included
darkening, pallor and patchy pallor. Incidents of small or pale spleen and
darkening or pallor of the kidneys were also noted and there was evidence of
congestion, gaseous distension and reddening in the gastro-intestinal tract. Two
surviving animals exposed for one hour to 2.38 mg/l showed dark patches on the
lungs and one female showed an enlarged and hardened lobe of the liver. No
other abnormalities were detected in surviving animals at the end of the study.

Conclusion

The acute inhalation median lethal concentration for one hour exposure (LCsq 1h)
to the test material 2-ACETYLFURAN, in the Sprague-Dawley CD strain rat, was
considered to be greater than 2.38 mg/l which was the maximum attainable

concentration.

The acute inhalation median lethal concentration for four hours exposure (LCgy 4h)
and 95% confidence limits of the test material 2-ACETYLFURAN, in the Sprague-
Dawley CD strain rat, were calculated to be:

All animals : 1.33(1.00 - 1.75) mg/|
Males only : 1.44 (1.05 - 1.97) mg/|
Females only : 1.13(0.57 - 2.23) mg/l
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2-ACETYLFURAN:
ACUTE INHALATION TOXICITY
(NOSE ONLY) STUDY IN THE RAT

INTRODUCTION

The study was designed to assess the acute inhalation toxicity of the test material
in the Sprague-Dawley CD strain rat in compliance with the recommendations of
the OECD Guidelines for Testing of Chemicals (1981) No. 403 "Acute Inhalation
Toxicity" referenced as Method B2 in Commission Directive 92/69/EEC "Acute
Toxicity - Inhalation" (which constitutes Annex V of Council Directive 67/548/EEC).

The test system was chosen because the rat has been shown to be a suitable model
for this type of study and is recommended in the test method. The results of the
study are believed to be of value in predicting the likely toxicity of the test material

to man.

The study was performed between 6 September 1996 and 10 December 1996.

TEST MATERIAL
2.1  Description, Identification and Storage Conditions

Sponsor’s identification : 2-ACETYLFURAN

Chemical name : 2-ACETYLFURAN

Batch number : 95E16

Date received : 8 August 1996

Description : light brown crystalline block
Storage conditions : room temperature

Data relating to the identity, purity and stability of the test material are the
responsibility of the Sponsor. A Certificate of Analysis was supplied by the
Sponsor and is included in Appendix VII, which gives the purity of the test
material at 99.7%.
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3. METHODS

3.1

3.2

Animals and Animal Husbandry

Twenty male and twenty female young adult Sprague-Dawley CD strain rats
were supplied by Charles River (UK) Ltd, Margate, Kent. At the start of the
study the animals were approximately eight to ten weeks old, the males
weighed 231 to 310g, and the females 201 to 263g. After an
acclimatisation period of at least five days the animals were selected at
random and given a number unique within the study by ear punching and

a number written on a colour coded cage card.

The animals were housed in groups of five by sex in solid-floor
polypropylene cages with stainless steel lids, furnished with softwood flakes
(Datesand Ltd, Cheshire, UK). With the exception of the exposure period,
free access to mains drinking water and food (Rat and Mouse Expanded Diet
No. 1, Special Diets Services Limited, Witham, Essex, UK) was allowed

throughout the study.

Temperature and humidity were maintained within the target ranges of 21
+ 2°C and 55 + 15% respectively. The rate of air exchange was at least
fifteen changes per hour and the lighting was controlled by a time switch
to give twelve hours continuous light and twelve hours darkness. The
animals were retained in this accommodation at all times except during the

exposure period.

Inhalation Exposure

3.2.1 Atmosphere Generation

The test material in its original container was placed in a water bath at
a temperature not exceeding 40°C. Once all the test material had
liquified a sufficient amount was transferred to a glass round-bottomed
flask also placed in a water bath held at a constant temperature of 40°C.

Filtered compressed air was forced through a glass sinter immersed in
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the liquid test material and the resultant vapour was ducted into the top

of the exposure chamber.

Compressed air was supplied by means of an oil free compressor and
was passed through a water trap and respiratory quality filters before it

was introduced to the flask.

The cylindrical exposure chamber had a volume of 30 litres +1 litre.
The concentration within the exposure chamber was controlled by
adjusting the air flow rate through the test material. The extract from the
exposure chamber passed through a ‘scrubber’ trap and was connected
with a high efficiency filter to a metered exhaust system. A schematic
diagram of the dynamic (continuous flow) system employed is shown in

Figure I. The chamber was maintained under negative pressure.

Test Atmosphere Characterisation

Prior to the start of the study, test material atmospheres were generated
within the exposure chamber. During this characterisation period air
flow settings, test material input and the sampling system were varied to
achieve the required atmospheric concentrations. Particle size analysis
was performed several times using a Cascade impactor with back up
solvent trap to determine whether the material was condensing within

the chamber.

Pre-Study Sighting

During characterisation groups of one or two rats were exposed to
varying atmosphere concentrations of the vapour material. Severe
adverse effects were noted at a near-maximum attainable concentration

but there were no deaths.
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Exposure Procedure

Each rat was individually held in a tapered, polycarbonate restraining
tube fitted onto a single tier of the exposure chamber and sealed by
means of a rubber ‘O’ ring. Only the nose of each animal was exposed

to the test atmosphere.

Four groups, each of ten rats (five males and five females) were
subjected to a single exposure to the test material. The first two groups
of animals were exposed simultaneously to the maximum attainable
concentration. QOne group was exposed for one hour and one group was
exposed for four hours. Further concentrations were selected after

consideration of the results of the previous exposure.

Exposure Chamber Temperature and Relative Humidity

The temperature and relative humidity inside the exposure chamber
were measured by an electronic thermometer/humidity meter (Kane-May
Ltd, Welwyn Garden City, Hertfordshire, UK) located in a vacant port in
the animals’ breathing zone of the chamber and recorded every thirty
minutes throughout each exposure period. Individual values are given

in Appendices | and Il

Exposure Chamber Oxygen Concentrations

Oxygen levels within the exposure chamber were measured by an
electronic oxygen analyser (Servomex (UK) Ltd, Crowborough, East
Sussex) located in a sampling port in the animals’ breathing zone
during each exposure period. The test atmosphere was generated to
contain at least 19% oxygen. Individual values are given in

Appendix lil.
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Exposure Chamber Atmosphere Concentration
The chamber concentration was sampled between 15 and 28 minutes
after the start of exposure and at approximately hourly intervals during

each exposure period.

The sampling procedure involved pumping three litres of the chamber
atmosphere through a glass impinger containing 40 ml of acetonitrile.
After sampling the dreschel head was flushed through with a further
10 ml of acetonitrile to remove any deposits. This gave a 50 ml sample
to be submitted for chemical analysis. The method of analysis is given
in Appendix VL.

The nominal chamber concentration was calculated as follows:

Weight of test material used (mg)

Nominal concentration (mg/l) = -
Total air flow through chamber (1)

Particle Size Distribution

The particle size of the generated atmosphere of the test material inside
the exposure chamber was determined several times during
characterisation and once during each exposure period using a Cascade
Impactor. This device consisted of six impactor stages with stainless steel
collection substrates (10, 6, 3.5, 1.6, 0.9 and 0.5 um cut-off points), a
back up glass fibre filter housed in an aluminium sampler and a back up
solvent trap containing 40 ml of acetonitrile. The sampler was
temporarily sealed in a sampling port in the animals’ breathing zone.
Exposure chamber air was drawn through the Cascade Impactor using a

vacuum pump for a suitable time period.

The collection substrates were weighed before and after sampling. The
back up solvent trap was flushed through with a further 10 ml of
acetonitrile to give a 50 ml sample which was submitted for chemical
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analysis. The method cf analysis, given in Appendix VI, was identical

to that used for the atmosphere concentration samples.

3.3 Observations

3.3.1

3.3.2

3.3.3

Clinical Signs

Animals exposed to 2.38 mg/l or 2.32 mg/l were observed, for clinical
signs, after 30 minutes exposure. Then animals from all groups were
observed at hourly intervals during the exposure and/or immediately on
removal from the restraining tubes at the end of the exposure, one hour
after termination of the exposure and subsequently once daily for
fourteen days. The observation period was extended to twenty-one days
for the surviving animals exposed to 2.38 mg/l or 2.32 mg/l since
marked signs of toxicity were stiil evident on Day 14. Any deaths or

evidence of overt toxicity were recorded at each observation.

Bodyweight

Individual bodyweights were recorded prior to treatment on the day of
exposure and on Days 7 and 14 or at death. Surviving animals exposed
to 2.38 mg/l or 2.32 mg/l were also weighed on Day 21.

Necropsy

At the end of the fourteen or twenty-one day observation period, the
surviving animals were killed by intravenous overdose of sodium
pentobarbitone. All animals, including those that died or were killed in
extremis during the study, were subjected to a full external and internal
examination, and any macroscopic abnormalities were recorded. The
respiratory tract was subjected to a detailed macroscopic examination for

signs of irritancy or local toxicity.
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3.4 Evaluation of Data
Data evaluations included the relationship, if any, between the animals’
exposure to the test material and the incidence and severity of all
abnormalities including behavioural and clinical observations, necropsy
findings, bodyweight changes, mortality and any other toxicological effects.

Using the mortality data obtained, the acute inhalation median lethal
concentration (LCs) of the test material was estimated for one hour and four
hours exposure. The LC;y and 95% confidence limits were calculated for

the four hour exposure using the method of Thompson W R (1947).

ARCHIVES
Unless instructed otherwise by the Sponsor, all original data and the final report
will be retained in the Safepharm archives for a period of five years. After this

period, the Sponsor’s instructions will be sought.
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RESULTS

5.1

5.2

Exposure Chamber Concentration
The actual concentration of the test material was measured by a validated
gas chromatography method at regular intervals during the exposure period.

The mean values obtained were:

ATMOSPHERE CONCENTRATION
GROUP MEAN STANDARD NOMINAL
NUMBER ACHIEVED DEVIATION mg/l
mg/l
1* 2.38 0.44 11.5
2# 2.32 0.38 11.5
a4 1.76 0.16 3.8
3# 0.89 0.08 1.5
* = one hour exposure # = four hour exposure

The exposure chamber concentrations and chamber flow rates are given in
Tables 1 to 3.

Chamber air flow rates were maintained by vacuumed exhaust at 18 I/min

providing 36 air changes per hour.

Theoretical chamber equilibration times (T,o) (Silver, 1946) were calculated
to be 8 minutes for each dose group but, to ensure stable atmospheres at
the start of exposure, the atmospheres were generated for at least

16 minutes prior to the introduction of animais to the chamber.

Particie Size Distribution

The results of the particle size analysis performed during characterisation
and during each exposure showed no test material present on the impaction
plates and an insignificant amount on the back up filter but a substantial
amount in the solvent trap. This suggests that the atmosphere sampled was
entirely in the vapour phase as it passed through the impactor.
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Mortality Data

The mortality data are given in Table 5 and are summarised as follows:

MEAN ACHIEVED DEATHS
GROUP ATMOSPHERE
NUMBER  CONCENTRATION MALE FEMALE TOTAL
(mg/h)
1* 2.38 1/5 0/5 1/10
2% 2.32 4/5 3/5 7/10
4# 1.76 3/5 4/5 7/10
3% 0.89 0/5 /5 /10
* = one hour exposure # = four hour exposure

Following a one hour exposure of a group of ten rats to 2.38 mg/l, one male

was killed in extremis on Day 3.

Following four hours exposure of a group of ten rats to 2.32 mg/l two males
and one female died and two males and one female were killed in extremis
on Day 2. A third female was killed in extremis on Day 3. One male and

two females survived.

Exposure to 1.76 mg/l also resulted in seven deaths; one female was found
dead on Day 2, one male and two females were found dead on Day 3, one
male and one female were killed in extremis on Day 3 and one male was

found dead on Day 4. Two males and one female survived.

One female exposed to 0.89 mg/l was killed in extremis on Day 2.




5.4

-19-

SPL PROJECT NUMBER: 541/019

Clinical Observations
Individual clinical observations are given in Tables 6 to 9.

During exposure animals from all dose groups showed signs of wet fur and
increased or decreased respiratory rate.

On removal from the chamber the animals exposed for one hour to
2.38 mg/l commonly showed wet fur, hunched posture, pilo-erection,
increased or decreased respiratory rate, ptosis and isolated incidents of noisy
respiration and red/brown staining around eyes. One hour after completion
of exposure wet fur was no longer evident but there were additional signs

of gasping, laboured and noisy respiration and occasional sneezing.

The animals exposed to 2.32 mg/l for four hours similarly showed wet fur,
hunched posture, pilo-erection, ptosis, increased or decreased respiratory
rate and laboured and noisy respiration on removal from the chamber.
Several animals showed laboured respiration and ptosis was noted in one
female. One hour after completion of exposure wet fur was no longer

evident but the other symptoms persisted.

On Day 1 following exposure animals in these two dose groups commonly
showed hunched posture, pilo-erection, laboured respiration and increased
or decreased respiratory rate. There were incidents of gasping or noisy
respiration, ptosis, palior of the extremities, increased salivation, red/brown

staining around the eyes, snout or mouth and red/brown staining of the fur.

Several animals in the four hour exposure group also appeared lethargic and
there were signs of wet fur and chromodacryorrhoea. On Day 2 following
exposure surviving animals in the four hour exposure group continued to
show severe signs of toxicity together with additional incidents of
dehydration and isolated incidents of clonic convulsions, nasal discharge
and occasional sneezing. Three animals showed corneal opacity. The
animals exposed for one hour also continued to show similar severe signs
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together with occasional or isolated incidents of lethargy, dehydration,
distended abdomen, tiptoe gait, occasional sneezing and red/brown staining
around the ano-genital region. On Day 3 one animal in each group showed
chromodacryorrhoea and/or gasping respiration.

The animals that survived in these two dose groups continued to show signs
of toxicity up to the end of the normal fourteen day observation period.
However, due to the animals’ condition on Day 14 this period was
extended for a further seven days. At the end of the study signs of hunched
posture, pilo-erection, laboured respiration, decreased respiratory rate,
occasional sneezing and red/brown staining around snout were still evident
in two surviving animals in the four hour exposure group whilst in those
exposed for one hour abnormalities were confined to occasional sneezing

and an incident of red/brown staining around the snout.

On removal from the chamber following exposure to 1.76 mg/l all animals
showed wet fur, hunched posture, pilo-erection, noisy respiration and
increased or decreased respiratory rate. Incidents of laboured respiration
and isolated signs of ataxia, pallor of the extremities and red/brown staining
around the snout were noted. One hour after completion of exposure wet
fur was no longer evident but there were signs of laboured respiration,
ptosis and one female appeared lethargic. On Day 1 following expcsure
signs of toxicity were more marked and included additional signs of
lethargy, laboured and gasping respiration, pallor of the extremities,
distended abdomen, increased salivation and red/brown staining around the
eyes, snout and mouth. On Day 2 the condition of several surviving
animals had deteriorated and on Day 3 the condition of two of the
remaining animals had deteriorated further. One of these animals showed
corneal opacity. Severe signs of toxicity persisted for several days in the
three survivors in this dose group and at the end of the study hunched
posture, decreased respiratory rate and red/brown staining around the snout

were still evident.
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On removal from the chamber following exposure to 0.89 mg/l wet fur,
hunched posture and pilo-erection were commonly observed and there were
signs of increased respiratory rate, noisy respiration, ptosis and red/brown
staining around the eyes or snout. One hour after cornnletion of exposure
clinical abnormalities were confined to hunched posture, pilo-erection,
increased respiratory rate, noisy respiration and an incident of occasional
sneezing. On Day 1 following exposure, however, laboured respiration and
decreased respiratory rate were observed, occasional sneezing was more
common, red/brown staining around the eyes or snout had recurred in two
animals and one female showed red/brown staining around mouth. On
Day 2 similar signs of toxicity were noted although one female additionally
showed ataxia, gasping and noisy respiration, ptosis, pallor of the
extremities and red/brown staining around the snout. Surviving animals in
this dose group continued to show signs of toxicity for several days and
these included isolated incidents of tiptoe gait and gasping respiration.
Once again abnormalities persisted throughout the study although four
animals recovered to appear normal between Days 6 and 14.

Bodyweight
Individual bodyweights are given in Tables 10 to 13.

Bodyweight loss or reduced bodyweight gain were observed in surviving
animals from all dose groups during Week 1 of the study. During Week 2
bodyweight gain had generally recovered but negligible bodyweight gain
was noted in isolated females exposed to 2.38 mg/l (one hour), 2.32 mg/l
(four hours) or 0.89 mg/l.

All other surviving animals showed normal bodyweight gain by the end of

the fourteen or twenty-one day study period.
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5.6 Necropsy
individual necropsy findings are given in Tables 14 to 17.

The animals that died or were killed in extremis during the study commonly
showed lung abnormalities at necropsy and these included swelling,
abnormal redness, pallor and dark patches. Liver changes were noted and
included darkening, pallor and patchy pallor. Incidents of small or pale
spleen and darkening or pallor of the kidneys were also noted and there
was evidence of congestion, gaseous distension and reddening in the gastro-
intestinal tract. Two surviving animals exposed for one hour to 2.38 mg/l
showed dark patches on the lungs and one female :howed an enlarged and
hardened lobe of the liver. No other abnormalities were detected in

surviving animals at the end of the study.

CONCLUSION

The acute inhalation median lethal concentration for one hour exposure (LCsq 1h)
to the test material 2-ACETYLFURAN, in the Sprague-Dawley CD strain rat, was
considered to be greater than 2.38 mg/l which was the maximum attainable

concentration.

The acute inhalation median lethal concentration for four hours exposure (LCsq, 4h)
and 95% confidence limits of the test material 2-ACETYLFURAN, in the Sprague-

Dawley CD strain rat, were calculated to be:

All animals : 1.33(1.00 - 1.75) mg/|
Males only : 1.44 (1.05 - 1.97) mg/l
Females only : 1.13(0.57 - 2.23) mg/l
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT
TABLE 1

EXPOSURE CHAMBER ATMOSPHERE CONCENTRATIONS -
DOSE GROUPS 1 AND 2

START OF SAMPLING DURING CHAMBER FLOW RATE ATMOSPHERE CONCENTRATION
EXPOSURE {minutes) (//min) tmg/l)
28 18 2.69
55 18 2.07
115 18 2.21
175 18 2.76
235 18 1.89
240 18

One hour exposure:
Mean achieved atmosphere concentration (mg/l} = 2.38
Standard Deviation = 0.44

Four hour exposure:
Mean achieved atmosphere concentration (mg/l) = 2.32
Standard Deviation = 0.38

- = not determined

Amount of material introduced (mg) _ 5,900

= 11.5 mg/
Volume of air passed (1) 4680

Nominal Concentration* =

* = Figures based on four hour exposure plus pre-exposure equilibration period of 20 minutes
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT
TABLE 2

EXPOSURE CHAMBER ATMOSPHERE CONCENTRATIONS - DOSE GROUP 4

START OF SAMPLING DURING CHAMBER FLOW RATE ATMOSPHERE CONCENTRATION
EXPOSURE (minutes) {Ymun) img/l)
15 i8 1.78
55 i8 1.56
116 18 1.64
176 18 1.87
235 18 1.94
240 i8 -

Mean achieved atmosphere concentration (mg/l) = 1.76
Standard Deviation = 0.16

- = not determined

sy ) =
Nominal Concentration s = Amount of material introduced (mgl _ 18500 _ 3.8 mg/l

Volume of aii passed (i} 4896

* = Figures based on four hour exposure plus pre-exposure equilibration period of 32 minutes
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT
TABLE 3

EXPOSURE CHAMBER ATMOSPHERE CONCENTRATIONS - DOSE GROUP 3

START OF SAMPLING DURING CHAMBER FLOW RATE ATMOSPHERE CONCENTRATION
EXPOSURE (minutes) Vs {mg/l)
20 18 0.949
55 i8 0.948
118 i8 0.884
175 i8 0.892
238 i8 0.759
240 18

Mean achieved atmosphere concentration (mg/l) = 0.89
Standard Deviation = 0.08

- = not determined

Amount of material introduced (mg) _ 7100 .
Volume of air passed {l) 4608

Nominal Concentration* =

* = Figures based on four hour exposure plus pre-exposure equilibration period of 16 minutes
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT
TABLE 4

PARTICLE SIZE DISTRIBUTION

Amount collected (mg/l
tmpactor Stage Cut off diameter During Dose Group:
wm)
2 4 3
{2.32 mg/l) {1.76 mg/h {0.89 mg/l)
6 10.0 0.00 0.60 0.00
5 6.0 0.60 0.00 0.00
4 3.5 0.00 0.00 0.00
3 1.6 0.00 0.00 0.00
2 0.9 0.00 0.60 0.60
i# 0.5 0.02 0.0C 0.00
Back up - 0.55 0.99 0.77
solvent trap

# = values include amount collected on back up filter

- = not applicable
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT

Cc
Ch
Da
Dh

Oc

Pt
Rd
Rg
Rg*
Ri
Rl
Rn
Rn*

Sat
Se
Sf
Sm
Ss
Ss*
Wit
Wit

o

X*
()

KEY TO CLINICAL OBSERVATIONS

ataxia

clonic convulsions
chromodacryorrhoea

distended abdomen

dehydration

pallor of the extremities
hunched posture

lethargy

corneal opacity

pilo-erection

ptosis

decreased respiratory rate
gasping respiration

occasional gasping respiration
increased respiratory rate
laboured respiration

noisy respiration

occasional sneezing

increased salivation

red/brown staining around ano-genital region
red/brown staining around eyes
red/brown staining of fur
red/brown staining around mouth
red/brown staining around snout
colourless nasal discharge

wet fur

tiptoe gait

no abnormalities detected
animal dead

animal died immediately after observations performed

animal killed in extremis

additional observations noted prior to killing in extremis (animal no 27)
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FIGURE
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2-ACETYLFURAN : ACUTE INHALATION TOXICITY (NOSE ONLY) STUDY IN THE RAT
FIGURE |

SCHEMATIC DIAGRAM OF THE DYNAMIC SYSTEM USED FOR NOSE ONLY
EXPOSURE OF RATS

A
g Nt [

e

|

D D
——
=, _"—oo0o000 L —
=" -
I} {
L[ [
—
A = Metered air supply D = Animal restraining tube
B = Glass flask E = Observation port

C = Heated water bath F = Metered vacuum exhaust
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APPENDIX V
!parhe
& 1
o 3
A

-
g aV™

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE UNITED KINGDOM

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 88320 EEC

LABORATORY TEST TYPE
SafePhara Laboratories Ltd. Analytical Chesistry
P.Q. Box No. &5 Envirconsental Tox.
Derby DEl 2BT . Environsental Fate

Hutagenicity
fhys/Ches. tests
Toxicology

DATE OF INSPECTION

22 Canuary 1996

A general inspection for compliance with the Priaciples of Good Laboratory Practice
was carmied out At the above laboratory as part of the UK GLP Cumpliance Programme.

At the time of the nspection no deviations were found of sufficient magmitude to affect
the vahidity of non-clinical studies performed at these facilitses.

[ R

Al o

Director
UK GLP Menitoring Authority
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APPENDIX VI
CHEMICAL ANALYSIS OF CHAMBER ATMOSPHERES

INTRODUCTION

A gas chromatographic (GC) method of analysis was developed and used to
measure the chamber atmosphere concentrations of 2-ACETYLFURAN in an acute
inhalation study.

The method was validated with respect to linearity, specificity and accuracy prior
to use in the study.

METHOD OF ANALYSIS

Preliminary investigations showed that when test atmosphere containing
2-ACETYLFURAN was passed through a series of acetonitrile impingers, no
significant levels were collected in the second and subsequent impingers.

During the study each sample consisted of three litres of test atmosphere drawn
through one impinger containing acetonitrile (50 mi). The 2-ACETYLFURAN
concentration in the impingers was determined by gas chromatography (GC) using
an external standard technique.

2.1  Samples
The test impinger samples were analysed without further dilution.

2.2 Standards
Aliquots (~0.1g) of test material were accurately weighed and quantitatively
diluted with acetonitrile to give a concentration of 0.06, 0.08 or 0.3 mg/l.

2.3 Procedure
The standard and sample solutions were analysed by GC using the following
conditions:
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Column : DB-Wax (30 m x 0.32 mm id x
0.25 um film)

Oven temperature program : initial - 50°C
rate - 10" CUmin
final - 150°C

Injection temperature : 150°C

Flame ionization detector

temperature : 200°C
Injection volume : 1 ul
CALCULATIONS '
The amount of test material collected in the impingers was calculated using
Equation 1.
A xW_, x D, x 10
™= Equation 1
Astd X Dstd
where:
™ = amount of test material collected in impinger (mg)
Apl = mean peak area for sample solution
A = mean peak area for standard solution, corrected to nominal standard
concentration
Wy = weight of standard material taken (g)
Dy = dilution factor for standard solution
D - dilution factor for sample solution

spl

The concentration of test material in the atmosphere was calculated using

Equation 2.
Cm = ™M Equation 2
A
Cam - concentration of test material in test atmospheres (mg/l)

\Y - volume of test atmosphere sampled through impinger (1)
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DOSE GROUPS 1 AND 2

SAMPLE | START OF SAMPLING ! VOLUME OF * AMOUNT FOUND | ATMOSPHERE
NUMBER | DURING EXPOSURE | ATMOSPHERE SAMPLED | IN IMPINGER | CONCENTRATION
! {minutes) | THROUGH IMPINGER | {mg) | {tmg/h
) £h : ;

22 0 f 3 ND .

23 28 3 8.07 : 2.69

24 5 55 : 3 : 6.2 2.07

25 115 3 , 6.64 | 2.21

27 : 175 3 8.26 | 2.76

s | 235 « 3 5.65 1.89

ND = none detected - = not applicable

DOSE GROUP 4

SAMPLE ‘START OF SAMPLING VOLUME OF AMOUNT FOUND ATMOSPHERE
NUMBER DURING EXPOSURE | ATMOSPHERE SAMPLED ! IN IMPINGER CONCENTRATION
i {minutes) THROUGH IMPINGER | {mg) {mg/l)
M

61 0 3 ND -

62 15 3 ‘ 5.34 1.78

63 55 3 4.69 1.56

64 116 3 4.92 1.64

66 176 3 5.60 1.87

67 235 3 5.81 1.94

ND = none detected - = not applicable
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DOSE GROUP 3

SAMPLE ' STARTOF | VOLUME OF | AMOUNT FOUND |  ATMOSPHERE
NUMBER | SAMPLING DURING ; ATMOSPHERE SAMPLED |  IN IMPINGER | CONCENTRATION
' EXPOSURE | THROUGH IMPINGER | (mg) ! (mg/h
i (minutes) ; 0} | |
1 5 | 1
T !
36 ‘ 0 : 3 : ND ! -
' z | |
7 20 , 3 2.85 ; 0.949
: | '
38 55 i 3 2.85 0.948
|
39 118 3 2.65 0.884
a 175 3 2.68 0.892
i |
42 238 | 3 2.28 | 0.759

ND = none detected - = not applicable




-59.
SPL PROJECT NUMBER: 541/019

4. METHOD VALIDATION
4.1 Linearity
A range of standard solutions was prepared covering the concentration range
0 to 1.0 mg/l, and analysed.

The detector response was shown to be linear up to 1 mg/l.

Standard concentration Peak area

(mg/ml) (units)
0 0

0.01 | 1.723x10°

0.04 ! 6.735x10°

0.06 g 1.098x10*

0.08 ! 1.444x10*

0.16 : 2.969x10*

Slope 1.862x10°

Intercept -2.643x10°
Correlation coefficient 1.000

Standard concentration Peak area
(mg/ml) (units)

0 0

0.25 8.310x10?

0.40 1.261x10

0.50 1.606x10°

0.60 2.004x10°

1.00 3.273x10°

Slope 3.281x10°

Intercept -7.961x10?
Correlation coefficient 1.000

The results are presented graphically on pages 61 and 62.




4.2

4.3
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Specificity
The diluent solvent (acetonitrile) and a blank impinger (control) were
analysed.
Sample ' Concentration found
Acetonitrile None detected
Blank impinger (control) | None detected
Accuracy

Blank impingers were accurately fortified with known amounts of test

material, three litres of air drawn through and analysed.

Fortification Concentration % fortification | Mean recovery
(mg/ml) found recovered (%)
(mg/ml)
0.0943 0.0876 93
0.0831 0.0861 104 %
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LINEARITY OF DETECTOR RESPONSE
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LINEARITY OF DETECTOR RESPONSE
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Examples of the typical chromatography generated during this study are given below:

0.3 mg/ml Standard Solution

. v w A
0 0 0 '
o 0 2 0 (CDJ
. (3 b $ ¢
|
L
{_ llQ—-
\
\
= |
0

Sample No. 22 - Control Impinger - Dose Groups 1 and 2

O
20T
Tf?aoz
20 e
20 &

ot
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Examples of the typical chromatography generated during this study are given below:

Sample No. 23 - Impinger Sample - Dose Groups 1 and 2

o
FH-s O T
M2 0=
Tt?ao*a
20 ¢

TW

—6.9%0

.

ot
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Examples of the typical chromatography generated during this study are given below:

0.08 mg/ml Standard Solution

W B N 0 0
] 0 o 0 o
o] 0 0 0 0
0 o] 0 8] 0
O L L Y n I IR N ! . 1 1
—
641 Qe

Ot

Sample No. 61 - Control Impinger - Dose Group 4

FOOOoE

FOOsSEe
FOOOV
:—OOQV
FOOOS
rOoo0ss

ot
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Examples of the typical chromatography generated during this study are given below:

Sample No. 62 - Impinger Sample - Dose Group 4

FO0oo0ow
FOOose
}OOO??
FOOsS P
FrO00SsS
FOOSS

6417 G

(@2n¢
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Examples of the typical chromatography generated during this study are given below:

0.06 mg/ml Standard Solution

" N w A
0 0 0 0
0 0 9 0 0
0t L . r — $ P N
=
Lvss —
.
Sample No. 36 - Control Impinger Sample - Dose Group 3
- N 0 A
0 0 0 0
0 0 0 0 0
0 -t ® i £ P

OoT
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Examples of the typical chromatography generated during this study are given below:

Sample No. 37 - Impinger Sample - Dose Group 3

o
20T
20 =
:‘VE?O'S
20

(®]
L

-

7202 &

or
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APPENDIX VII

QO Chemicals, Inc.

INDUSTRIEPARK —~ 8-2440 GEEL (Beigum)
Tet. (0741 58.95 72 - (014) 58.96.91
Fax (014) 38.08.96 - Tetex 34827

Great Lakes Fine Chemicals
T Jones
Lower Road

Halebank
WIDNES, CHESHIRE WAB 8NS
GROOT-BRITTANIE

July 11, 1996

CERTIFICATE QF ANALYSIS
2:ACETYLFURAN
Lot N°? - 9SE16
Quantity : 1 kg

Sample N°  : Q1859
Ref. N* : WoIT

Analysis
2-Acetylfuran assay %: 99.7
2.5-Discetylfuran area %: not detected

Water wt %. 0.03

-2, £2 L
] Maes :
supervisor analytical services
e W. Van Rhijn

G.C. Lalande
L. Clark
M. Raeymaekers

JM/mh-qe-acfl 107

881 320-0827224-76 - B.T.W. - 8E425.046.60¢6 ~ M.A.T 052009
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APPENDIX VI

Laboratories

4 NO: 034 1/01
P.O. Box 45 Derby DE1 2BT. England ROJECT NO: 0541/079
Tei: (01332) 79289¢ Fax: (01332) 798018 -

‘[SafaPharm } PROTOCOL

TEST MATERIAL : 2-ACETYLFURAN

STUDY TYPE : Acute inhalation Toxcity (Nose Only) in
the Rat

PROPOSED START DATE : Aygust 1996

PROPOSED COMPLETION DATE : Septemper 1996

TARCET (DRAFT) REPORT DATE Ccrober 1996

SPONSOR : Creat Lakes Fine Chemicals Lirmted
Halebank
WIDNES
Cheshire
WAS8 8NS

AUTHORISED BY: ................. F%—‘ ................ DATE : ... 3 'JULW ...........

S M Blagden FIAT
STUDY DIRECTOR

AUTHORISED FOR
SPONSOR 8Y:
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APPENDIX VIl (continued)

Page 1 2i %

ACUTE INHALATION (NOSE ONLYY TOXICITY
STUDY iN THE RAT .

INTRQOUCTION AND OBJECTIVES

To assess the acute rhalation one and ifour-nour exposurer "oxiCity 3t 3 lest Matenal n “re rat Jy “ose-anty
exoosure. The study 13 designed to comply with OECD Cuidetnes ‘or Testing of Chermicals 1981 o 403
“acute innalation Tomicity” referenced as Method 82 in Commussion Directive IV6I/EEC “acure
Toxicitw-innalaton’ (which constitutes Anitex V of Council Direcuive 67/S4&/EEQ) and to orovide ntormation

suttable for classificanon according to :nternational ransoont regulations. The results of the studv are
believed to be of value in predicting the liketv :oxiCity 1a man Dy the :nhalanon route

The work wilt be performed in compliance with the UK Pnnc:ples of Cood Laboratory Practice (The Lnited
K.ngdom Compliance Programme, Department of Health, 1989). These Principles are n accordance win
Ci? standards gublisned a3 QECD Environment Monograph No 35 (OECD/GD(92)32): ana are 1 conigrmity
with, ang imolement, the requirements of Directives 87/18/EEC and 88/320/EEC.

ANIMALS

Soecification: Maie and iemale Sorague-Oawiev CO strain rats obtained ‘rom Charles River
(UK Limited. Margate, Kent. Young acult animals wil be used within he
weight range 180-350g. Weignt vanation wiil aot exceed = 10% of the mean
weight for either sex.

justification: Preierred soecies of choice as hustoncallv used for safety evaluation studies and

specified by aporopnate ~egu:atorv authorities.

ANIMAL HUSBANDRY

Eaviconment: Temperature: 19 - 25°C
Humidity : 30 - 70% -
Lighung: Tweive hours of amficial ight 1n each twenty-iour our
nenod.
Ventilation: At least fifteen air changes per hour.
Housing: Croups of up to five by sex n solid-bottomed polvoropyiene cages with
staniess steel mesn lids furmished with d flakes (O d Lid., Cheshwre,
UK.
Oret and Water: Rat and Mouse SQC Expanded Diet No. 1| (Specral Drets Serv.ces Limed, S

Witham, Essex, UK), and a0 water ag libitum.




[
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APPENDIX VIl (continued)

PRE-TEST PROCEDURES
Acchmansation Period:

Allocation-

gentuficanon:

TEST MATERIAL

Igennfication:

Storage:

PROCZOURE
justification:

Main Study-

Page Jor 6

The diet. crinkirg water anc Jeccing are consigered nOt 6 <ontain dnv
contaminants that Zould raasonably be expected (0 affect the purpose or

integrity of :he studv

At least five days.
Ammals will b allocated to dose groups using total randomisation rocedure

Each animal, seiecred at random. will be umiguely identified within the studv
bv ear-punch. A colourcoded cage card will be prapared with detauis oi “est
matertal. projec: number. dose level, sex. numpers of amimals, route of
adrminsstration and Study Oirector responsibie for tne study.

Suootied by Studv Sponsor with details of punty and nazargous Jroperties i

kngwn.

Room temperature uniess otherwise soeciiied by Soonsor

inhatation route seiected as a possidle route of human exposure.

A group of fwenty animais (ten males and ten females) will De exgoses 10 3
vapour atmospnere of the test material. Haif the animats (five males and nve
remales) will D¢ exposed for ane nour and the others wrll e exdosed 1or four
howrs. Based on the results of a dre-studv SIgNtING, a MaxiMuM concentraion
of uo to 20 mg/l wiil be used. If exposure 10 20 mg/l or 10 2 Maximurm
2cceptable concentranon -esults in ~0 mortatities then N0 rurther exposures will
be undertaken. The maximum acceptable concentration may De himied bv
humane zons:iderations.

It a sigmiicamt number of mortanties occur, (ie, two or mare per sex), or «f the
I3l concentranon 1s hmited dv anucipated toxicitv then "wo further grouss
each of twenty animals (ter males and ten females) wiil be similarly exposed (o
concentratons selected 1o aChieve a range of toxic effects and mortaliy rates.
If ossible the data should permit an acceptable determination o the LCgq ror
each exoosure perod. i this 15 not possible a 4 “our LCyy vaiue wiil de
caiculated and an estimatg of the 1 hour LC;, will be made.
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Animal Exposure Ammais held ' restraining tubes and exposed "nose anly” for a single
Canditians: continuous ane or ‘our haur Jenad under dynamic air flow conditions n 3 30
htre cylingncal exgosure chamber. (ADG Developments Lid.. Hitchin, Herts,

uK.
Test Atmosonere An approoriate system will be developed for generatng 3 suitabie vaoour
Ceneration: atmospnere from the rest matenal. f necassary. and after consuitation with ine

Study Sponsor. the rest matenal may e heated to oroduce the required
concentration. The generated vapour will be mixed with fiitered, comoressed
ar and ducted into the exposure chamber.

Test Atmosphare Paor :0 he start of the study a test material atmosonere will be generatec

Characterisaton. within the 2xposure cnamoer  Durning s period artiow sertings, test matenal
n-put and, if necessary, the generating svstem will 2e varied to acrieve the
required aIMAsONENc Toncentranons,

If the test material s heated, sarticulates will D¢ measured in the chamber Jy
cascade mpactor to cetermine whether an aerosol 1S dresent due O

congensanon.

Pra-Studv Sighting: Ounng charactensanon individual rats will Se exposed to varving atmosohere
concentranons of the vapour matanal and monitored for sevars adverse efiects.
The targer concentration for the main study will be determined Jased on the
results of (he sighting work.

7. EXPOSURE MONITORING
Chamoer Concentrations:  Nomunai concentrations will be caiculated av dividing the total weight of rest
matenal disserninated into the chamoer atmosphere by the (otai volume of air
passed through the exposure chamoer.

The actual concentration oi the vapour will be determined Dy chemical anaivsis
appraumately ', 1. 2, 3 and 4 hours after the stant of the exposure period.
Samoling will be pertormed from a poInt in the chamber representative of that
occupied by the external nares of the iest amimals (1.e. 1n the ammals’ dreathing

zone).

Monitoring of Air Flow:  The air ilow through the exposure chamber will be measuréd at least every
thirty munutes throughout the exposure period.
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Exposure Charnber The temperature ard relative humidity inside the exposure chamber wiil be
Temperature & Refative  measured Dy an electronic digital recorder located m 2 vacant gort «n the
Humigity: amimals’ breatting zone and recorded every thirty annutes throughout the

exposure.

Oxvgen Content af the Cxygen levels within the exposure chamber will be monitored bv an eleciromic
Chamboer: digital oxygen analyser, as 30propriate, to ensure that the chamber oxvgen
zoncentration remains above 19%.

OBSERVATIONS

Tlinscat Signs: Thiv minutes. one, two and three hours during exposure. «mmediately on
removal from the chamber and one hour arter Compienion of 2xdosure. then at
least once Jaily for iourteen days. The onset, ntensitv and 3uration of arv
s1gns observed wiil De recorded. The observation deriod M3y be extended 1!
signs o toxiCitv are oersistent at Day 14.

Througnout e study amimais may be killed 11 extrerm:s 0 order 0 reduce Jan
or suifening. The decision 0 kil anvy ammal will 2e mace dy the Stuav

Oscecror.
Soavwerght: Prior '0 treatment on the cay o exposure and on Days 7 anc 14 or at death.
Necroosy: Perionmed an ail amimals dving or killed in extrermis duning the studv ang an

all survivors ialled Sy 'ntravenous injection of sodium pentobarditone. whote
Doty necropsies will be performea with special attention tQ the lungs and upoer
respiratory tract for signs of irmtancy or local toxcity.

Preservation and fixation of tissues for subsequent igopathoiogical examination
wiil aniy be undertaken at the specific request of. and at extra cost t0. the
$ponsor.

EVALUATION OF DATA

The 1onalation LCgq (4 hour exposure and, i soshidie | hour exposure) will be calculated by an accested
method eg. Weil (1952), Litchiield and Wilcoxon (1949), Finney (1971). Where possibie separare LCsq
values and 95% confidence limits will be calculated for males and remales separately. Ciinical observations.
necropsy and bodywaight records wili be examined for treatment-related eiiects.
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10. QUALITY ASSURANCE
The nnat repon will be audited Dy Saiegnarm Quakity Assurance Lnit. o0 agcortance wih QAL Stancarc
Ooerating Pracedures. The "ouine NIOECIGN 3t iNOS €T (05K Ty SIuGIEs 5 I3¢78C Jut 35 3 IINLNU0US
orocess designed (0 encompass all ma or ohases of each sudy ype Gnce @ monin

11, FINAL REPORT
Twe fingl report witl inClude e istlowing imGrmatign:

Summacy repont.

Study design and test sysiem justificanon

Test Matenal JesCTIONON. (AENNNICAUCH NG 1072 CONCLIIONS.

Amim IS ang AMMal husbandry: 50eCIes SITaIN. SOUICe, EnvirgnmMEntal Congitions. Set, etd.

Aimosghere generauon. Descripnon of SorUS ACILGING Cr3MBer Sesign and vDe. metnGs 3
condiigring air. methog 31 aurmal restraat. aqupITe™ T3 TeRsunng
remperature, tumidity. SXyEen CONCINTENON. BN AMCIDREre ToNCer-rat:on ang

envirgnmental ISnciticrs.

Coservations: Mortalitv chmcal £:gns Cunng exdosure and for he JurEhion 3t e sudv.
SOcdvweighs. ~eCro0sv nngings anc ¢ squesies v e 3gonsor arv

histopatnological nndings.

Evaluanon ot cata.
LC;0 value ror each sex with 95% conndence limits and method 3f CICIaL0N Lt apohcapie:
Conctusion.

Scremanc diagram of exposure system used.

Taoulation of data «ncluding:
Agmosphere concentrations (actual and norminal, airfiow rates. egushibration 2erod. MOy, ngividudl
chiical oBservations, individual 20dvwergnts. ndividual necropsy 1ndings and anvironmental ConGitions
within the exposure chamoer
Method of chermicai analysis

13.  ARCHIVE
Unless instructed otherwise Sy the Soonsor. all ongingl data and the final cengrr Wil be retained 0 he
Satepharm archive for a period of five years. At tRe end of this Sergd. the sPonsor’s (AruChions will e

sought.

Best Available Copy



joly


